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1. (Currently amended) An apparatus for treating a liquid with a first and a second 
chemical, comprising: 

a conduit for introducing the liquid from a liquid source into a firsrt: inlet port of an intake 
n^nfbld; 

a second inlet port of said intake mamfold introducing a first chemical into the liquid; 

a first static mixing dtsvice having an inlet port connected in fluid communication with an 

outlet port of said intake manifold for mixing the first chemical with the liquid; 
said first static mixing device comprising a first tube having a generally square cross section 

defi niiig fum ^uiudll> dculc coiHLi.^j 
said first tube being spirally twisted with said plmdlilj< uf cuiulis generally-squaTft cross 

section foiming a first plurality of helixes for Impnrtins a bftlical flow to the liquid 

Ue^taiP^n gaiH inlet pnrf anH said nutlfet pp rr g^iH jfirNit gfatir Tniving rfevtceJor 
TTii'viTig thft first f^hftmiVjil with ihf». liquid tjm^Miii^ tlliL ' fji&t uhmuiud iluwillg tiHCT^ 

aaid fuail tube lu luldlL dial lu mix wilL Qic> liqiiid ; 
said outlet port of said first static mixing device being connected to a first inlet port of an 

interconnecting manifold; 
a second inlet port of said interconnecting manifold introducing a second chemical into the 

liquid; 

a second stadc mixing device having an inlet pnrr nfmnepteH in fiiuid communication with 
an outlet port of said interconnecting manifold for mixing the second chemical with 
the liquid and for eluting the treated liquid firom an outlet port of said second static 
mixing device; 

said second static mixing device comprising a second tube having a generally square cross 
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section dcCimiB luui gi^^iiu^y Jjunt e LuiiiCi:^ ; and 
said second tube being spirally twisted with said plmalilj urujiiiLi^ gflnfirally square cross 
qprtirrti forming a second pliirality of helixes for imparting n hFilirnl finw tn thR 
liqniH hfttwftftti inWpfirf anH fifliH nn tWpnrt of sfliH sftmnd static mixing dcvicc 
fnrr iniYine tfift fi^nnd ctiemfcfil wrfh fhp liquid ILJAI&luil lllL j^LCOUd flumjiMR 

lluuufeli >*did suAiiiJ Culw tei lOtAtc ami lu mix wilL the liquid ; 


2. (Canceled) 

3. (Canceled) 

4. (Original) An ^paratus for treating a liquid with a first and a second chemical as set 
forth in claim 1, wherein said second static mixing device has a cross-section greater than 
said first static mixing device for providing a high shear first static mixmg device and to 
provide a low shear second static mixing device. 

5. (Canceled) 

6. (Original) An apparatus for treating a liquid with a first and a second chemical as set 
forth in claim 1, wherein said one of said first and second static mixing device comprises a 
first and a second spirally twisted tube section; 

said first tube section being spirally twisted in a first direction for causing the liquid 
flowing tbiou^ said first tube section to flow in a first helical direction; and 

said second tube section being spirally twisted in a second direction for causing the 
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liquid flowing through, said second tube section to flow in a second helical direction. 

7. (Currently amended) An ^>paratiis for treating a liquid with a first and a second chemical, 
comprising: 

a liquid pump for pumping the liquid from a liquid source into a first inlet port of an intake 
manifold; 

a first chemical pump for pumping a first chemical into a second inlet port of said intake 
manifuld; 

afirst and a second static mixing device CTCtending between an inlet port and an outlet port; 
said first static mixing device comprising a first tube having a g^erally square cross section 

doniiji'igTiPui 'genei^flly di'Ulu ujuiu.^; 
said first tube being spirally twisted with said pliudllij^ uf LUiiiLiJi gftmrally square cross 

gectinn forming a first plurality of helixes for imparting a heiical flow to the liquid 
hffhwwn waiH inlpf pnrf nnH sutH mitlpt pnrt nf <shiH first gtarHn fnivmg Hffvice fhr 
miving ihc. firgt f^T^amif^al with the liqiiiH l>iij,^iu^ iI i l rii>.L Lhuiiiujl fluwiin; iluumjll 

{mid Gxsi iuht Lu luUUa liiid Lu 111 Oils liquid; 

said second static mixing device comprising a second tube having a genei^y square cross 


said second tube being spirally twisted with said pluialilj uf wiiUMi ' A generally sqnarfi cmss 

g^^tion forming a second plurality of helixes fer imparting a hplicaT flow in the 



liqiiiH Viptween gaiH i n1«t port anH saiH mitlgrt port nf Raid secnnd static mixing device 


fnr miving thp sprnnH r.liftminal witli thp liquid 


ingthc-sccon* 


tlicmiud fluwiug 
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said mlet port of said first static mixing device being connected in fluid communication 

with an outlet pen of said intake manifold for mixing the first chemical with the 

liquid upon flowing along said plurality of helixes; 
said outlet port of said first static mixing device being connected to a first inlet port of m 

interconnecting manifold; 
a second chemical pump for pumping a second chemical into a second inlet port of said 

interconnecting manifold; and 
said second static mixing device having an inlet pnrt cnnTiected in fluid communication 

with an outlet port of said interconnecting manifold for mixing the second chemical 

with the liquid and for eluting the treated liquid £roTn an outlet poit of said second 

static mixing device. 

8. (Canceled) 


9. (Original) An apparatus for treating a liquid with a first and a second chemical as set 
forth in claim 7, wherein said second static mixing device had a cioss^section greater than 
said first static mixing device for providing a high shear first static mixmg device and to 
provide a low shear second static mixing device. 

10. (Canceled) 
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11. (Original) An apparalus for treating a liquid with a first and a second chemical as set 
forth in claim 7, wherein said one of said first and second static mixing device comprises a 
first and a second spirally twisted tube section; 

said first tube section being spirally twisted in a first direction for causing the liquid 
flowing through said first Lube section to flow in a first helical direction; and 

said second tube section being spirally twisted in a second direction for causing tlie 
liquid flowing through said second tube section to flow in a second helical direction. 


12. (Currently amended) An apparatus for treating water with a flr$t and a second chemical, 
comprising: 

a water pump for pimiping the water fiiom a water source into a first inlet port of an intake 

manifold; 

a first chemical pump fot pumping a first chemical into a second inlet port of said intake 
manifold; 

a first static mixing device having an inlet pruf mnT^^fyi in fluid communication with an 
outlet port of said intake manifold for mixing fhe first chemical with the water; 

an oudet poll of said first static mixhig device being connected lo a fii^t inlet port of an 
interconnecting manifold; 

said first static mixing device comprising a first tube having a generally square cross section 
dufinlng fuui guiuailj/ acuLc Lumuii ; 

said first tube being spirally twisted with said plmalilj i uf tuxnuj gmftrplly ggnflte cmgq 

gRTfrinn forming a first plurality of helixes for iirifftrHT^g a hAliVnl flrtw tn thp HgniH 
hftfwftftn inlet pnrf and sai'd nntlftf pArt Af Qai'H ftmi gfaHr: Tniving HRvfcft for 


PAGE 9f15*R(»DAT11/30/20l» 5:16:58 AM [Eastern Standa^ 


11/29/2005 TUE 17:14 FAl 


121010/015 


mining ih^ fii^t rhftmiVal with thft liqniH i*- j w K 'i Mg iU p^ fiiO L.1iHiii i i^il H=t f]wing lliiuutjli 

said ili^L lubL a> luUilL auJ Ijd iuLi willi Qic liquid ; 
a $ecoiid chemical pump for pumping a second chemical into a second inlet port of said 

Interconnecting manifold; 
a second static mixing device having an inlet pni^- ncmnf^rteA in fluid communication with 

an outlet port of said interconnecttng manifold for mixing the second chemical with 

the water and for eluting the treated wat^ from an outlet port of said second static 

mixing device; smd 

said second static miving device comprising a second tube having a generally square cross 

section dtHuliig fuui guiLiallj/ dtuLL tuiiiLi;^; 
said second tube beiog spirally twisted with said plurality of comers forming a second 

plurality of helixes for causing the second chemical flowing through said second 

tube to rotate and to mix with the liquid; and 
said second tube being spirally twisted with said plui^L}^ ufuiiiiLiH generally square cross 

crf^Atinn forming a second plumlity of helixes for ifripgrring a hf^Wm] flnw tn the 

li'qiiiH betweA n Qiiifl tnUt pnrt atiH qaiH nutlet j^rt nf gaiH gecnnd static miving device 
fnr miYing the 5:ecnnd chemical with the liquid LAUMiiiti the ■iiA.uiiJ dlLllllutll fluwiufg 

Uiiuugh aaid au.uud tube to lutatc md lu mix witli tliu liquid ; 


13. (Canceled) 

14. (Canceled) 
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15. (Original) An apparatus for treatiiig a liquid vvith a first and a second chemical as set 
forth in claim 12, wherein said second static mixing device has a cross-section greater than 
said first static mixing device for providing a high shear iirsl sialic mixing device and to 
provide a low shear second static mixing device. 

16. (Canceled) 

17. (Original) An apparatus for treating a liquid with a first and a second chemical as set 
forth in claim 12, wherein said one of said first and second stadc mixing device comprises a 
first and a second spirally twisted tube section; 

said first tube section being spirally twisted in a first direction for causing the liquid 
flowing through said first tube section to flow in a flxst helical direction; and 

said second tube section being spirally twisted in a second direction for causing the 
liquid flowing through said second tube section to flow in a second helical direction. 

1 8. (Currently amended) An apparatus for treating waste water for removing dissolved and 
suspended material contained within the waste water, comprising: 

a water pump for pumping the waste water fiom a waste wat^ source into a first inlet port 
of an intake manifold; 

a first chemical punq) for pumping a first chemical into a second inlet port of said intake 
manifold; 

a first static mixing device having an inlet pnit rAwtiPrrfAH in fluid communication with an 
outiet port of said intake manifold; 

10 
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said first static mixing device comprising a first tube having a generally square cross section 

dLfiiiiiii^ fuui BUlu^lll> dculL uuiuuia ; 
said first tube bdng spirally twisted with said ylmalil> uf Lumu.!^ generally sqiiflrfi rmss 

jag^tion forming a first plurality of helixes for iTnparting >>ft1iVa1 flnw thp ligniH 

between said inlet port and said outlet ix)rt of said first static mixing device for 

mixing the first chemical with the liquid LAu&iiig diu JjikI UimiiLAl fluwiutr fao^ 

^aid ill si Lube U> luliilL aiid Lu mix willi ihc liq u id ; 
an outlet pott of said first static mixing device being connected to a first inlet port of an 

interconnecting manifold; 
a second chemical pump for pumping a second chemical into a second inlet port of said 

interconnecting manifold; and 
a second static mixing device having an inlet port connected in fluid communication with 

an outlet port of said interconnecting manifold; sai 
said second stadc mixing device comprising a second tube having a generally square cross 

section dLlimug fuui gLiiu«dl> dfa.uk luiulis ; 
said second tube being spirally twisted with said plurality of comers fomiing a second 

plurality of helixes for causing the second chonical flowing through said second 

tube to rotate and to mix with fhe liquid; and 
said second tube being spirally twisted with said plmjlUy uf wtu e is gmminy sqiiarfl cmSiS 

5*iTffon forming a second plurality of helixes for impai^ng a hMr^} tf> tlift 

Hqntd between ftaid M&t pfirt and sai H nutlet pnrt s^id second static mixing device 

fnr Tuivirtg tVtft <tf^fiorrd pHemical w ith the liquid miiaIh^ iliiL AiLUfjnd dluniiLAl ni'iwiii^ 
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19. (Canceled) 

20. (Canceled) 

21. (Original) An apparatus for treating a liquid with a first and a second chemical as set 
forth in claim 18, wherein said second stadc mixing device has a cross-section greater than 
said first static mivine device for providing a high shear first static mixing device and to 
provide a low shear second static mixing device. 

22. (Original) An apparatus for treating a liquid with a first and a second chemical as set 
forth in claim 18, wherein said one of said first and second static mixing device comprises a 
first and a second spirally twisted tube section; 

said first tube section being spirally twisted in a first direction for causing the liquid 
flowing through said first tube section to flow in a first helical direction; and 

said second tube section being spirally twisted in a second direction for causing the 
liquid flowing through said second tube section to flow in a second helical direction. 

23 . (Currently amended) An apparatus for mixing a liquid with a first chemical, comprising; 

a liquid pump for pumping the liquid from a liquid source into a first inlet port of an intake 
manifold; 

a second inlet port of said intake manifold introducing a first chemical into the liquid; 

a static mixing device having an inlet port connected in fluid communication with an outlet 

port of said inlake manifold for mixing the first chemical with the liquid; 
said first static mixing device comprising a first tube having a generally square cross section 

12 


PAGE13/1S'RCVDAT11/30/2005 5:16:58 AM [Eastern StM^^^ 


• » 

11/29/2005 TUE 17; 15 FAX 


@014/015 


said first tube being spirally twisted with said plurality of comers forming a first plurality of 
helixes for causiQg the first chemical flowing through said first tube to rotate and to 
mix with the liquid; 

said first tube being spirally twisted with said pluidlilj^ uf LmiM re efinf^nilly sgnarpi crnss 
sectinn forming a first plurality of helixes for imparring a helical flow to the liquid 
H^tx/gen ss»d I'nl^ p"^ ""^ ^^^^ "^"^^^^ P""^ ^^'^ ^^"^'^ mixinfr dpivir^ for 

mixing th^ fir^ ^ll^lVal with the liquid i MAiu^ QlL. iliXL Lhmiluil fluwlim aUUUiJi 

aaid fiiAt IuUl lu lutdlL and tu hiia witli tlic liquid ; 
said outlet port of said static mixing device being connected to a first inlet pott of an 

interconnecting manifold; 
a second static mixing device having an inlet port rnnn^r.lPrd in fluid communication with 

an outlet port of said interconnecting manifold £or mixing the first chemical with the 

liquid and for eluting the treated liquid fixmi an outlet port of said second static 

mixing device; md 

said second static mixing device comprising a second tube having a generally square cross 
section Jeliimig foui gmuall> atulL uuiiua; and 

said second tube being spirally twisted with said pluidlily uf cuAuuii g f^erally square crnas 
gftrtinn forming a second plurality of helixes for inipflrline hrifcal flow to the 
hqnid hfttwfiftn said inlpt port and said nutlet port of . said SRCond st a tic miving drvir.fi 
fnr mining the jser-nnd f.hftmir.al with the h'qnid LAUAiim Oil ALLUiid diLiiiiLal flu wiim 
Lkuuglj AAid AoujiiJ lubt Lu lulalt ml lo iiiIa willi diL liquid . 
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24, (Original) An apparatus for mixing a liquid with a first chemical as seft forth in claim 
23, wherein said first inlet port of said intake manifold being normal to said second inlet 
port of said intake manifold for providing high shear mixing of the first chemical in the 
liquid. 

25, (Canceled) 

26. (Canceled) 

27. (Canceled) 


28. (Original) An apparatus for treating a liquid with a first chemical as set forth in claim 
23, wherein said one of said first and second static mixing device comprises a first and a 
second spirally twisted tube section; 

said first tube section being spirally twisted in a first direction for causing the liquid 
flowing through said first tube section to flow in a first helical direclion; and 

said second tube section being spirally twisted in a second direction for causing the 
liquid flowing through said second tube section to fiow in a second helical direction. 


29. (Canceled) 

30. (Canceled) 
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